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Specification 

1. Title of the invention 

Input-output Connector Discrete Type Printed-circuit 

Board 

2 . Claim 

An input-output connector discrete type printed-circuit 
board comprising: a circuit-side printed-circuit board member 
including an electronic circuit part; a connector-side 
printed-circuit board member having many types of input-output 
connectors mounted; and a standardized multicore connector 
that connects both of the printed-circuit board members. 

3. Detailed Description of the Invention 

[Industrial Field of Application] 

The present invention relates to an input-output 
connector discrete type printed-circuit board capable of 
separating a printed-circuit board having an electronic 
component into an electronic circuit part and an input-output 
connector part. 

[Related Art] 

Conventionally, a printed-circuit board having a 
function of connecting various kinds of input-output devices 
mounts a plurality of connectors suitable for the function of 
the input-output devices by arranging these connectors simply. 
In the case of extending the function of the input-output 
devices, for this reason, the number of attachments and 
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removals of the connectors in a function test and a failure 
analysis has increased with each addition of connector due to 
the extending of function. 

[Problems that the Invention is to Solve] 
In the conventional printed-circuit board as described 
above, however, since an electronic component having a 
complicated function and many types of connectors are mounted 
on the same board, the number of attachments and removals of 
the connectors becomes large and the load of operator becomes 
great in the function test and the failure analysis. In 
addition, the complicated connector part increases man-hours 
for developments also in developing a tester, which causes the 
deterioration of reliability. 

[Means for Solving the Problems] 

The invention has been achieved in view of the 
aforementioned problems. The invention is characterized in 
that a circuit-side printed-circuit board member including an 
electronic circuit part, a connector-side printed-circuit 
board member having many types of input-output connectors 
mounted and a standardized multicore connector that connects 
both of the printed-circuit board members are included. 

[Embodiment] 

Hereinafter, an embodiment of the invention will be 
described in reference to drawings. 

Fig. 1 is a schematic diagram showing an embodiment of 
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the invention and Fig. 2 is a diagram showing a state of 
connecting to a tester to describe the operation. 

First, the configuration will be described. A numeral 

1 in Fig . 1 denotes a circuit-side pr inted-circuit board member 
having many electronic components, in which connecting 
terminals of each of the electronic components are gathered 
at one side thereof and a circuit-side connector member 2 is 
attached to one side of the circuit-side printed-circuit board 
member 1 by connecting to those connecting terminals. 

A numeral 3 denotes an input-output-side printed-circuit 
board member mounted by gathering many types of input-output 

connectors 4 (4 = 4a + 4b + + 4n) to one side and an 

input-output-side connector member 5 connected to each 
input-output connector 4 is attached to the other side thereof. 

The circuit-side connector member 2 and the input- 
output-side connector member 5 configure a standardized 
multicore connector 6 that connects the circuit-side 
printed-circuit board member 1 and the input-output-side 
printed-circuit board member 3. 

Next, an operation of this embodiment will be described. 

In the case of using as a printed-circuit board normally, 
the circuit-side printed-circuit board member 1 is connected 
to the input-output-side printed-circuit board member 3 by the 
connector 6 configured by the circuit-side connector member 

2 and the input-output-side connector member 5 as shown in Fig. 
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1. 

In performing a function test and a failure analysis of 
the mounted electronic circuit, on the other hand, the 
circuit-side printed-circuit board member 1 is separated from 
the input-output-side printed-circuit board member 3 by 
releasing the fitting of the circuit-side connector member 2 
and the input-output-side connector member 5. 

Then the circuit-side printed-circuit board member 1 is 
connected to a tester 8 through a test connector cable 7. 
Thereby the function test and the failure analysis of the 
electronic circuit mounted on the circuit-side printed- 
circuit board member 1 can be performed. 

Although there has been described an example of providing 
one connector 6 in the above embodiment, the embodiment is not 
restricted to this example. As a matter of course, two or more 
connectors can be used according to the number of signal lines 
and the form of mounting the electronic component. In this 
case, the location of the attachment of connector may be set 
at the same side or different sides. 

[Advantage of the Invention] 

According to the invention as described above, the 
printed-circuit board having many types of input-output 
connectors mounted is separated into an electronic circuit part 
and an input-output connector part, both of which can be 
connected and separated by the connector. Accordingly, the 
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function test and the failure analysis of the mounted 
electronic circuit can be facilitated to improve an 
operationality of the attachment and removal of the connector 
and to reduce the load of operator* At the same time, the 
man-hours for developments of the tester can be reduced and 
the reliability of the mounted electronic circuit can be 
improved. 

4. Brief Description of the Drawings 

Fig. 1 is a schematic diagram showing an embodiment of 
the invention; and Fig. 2 is an explanatory diagram showing 
a state of using thereof. 

1: circuit-side printed-circui t board member 
2: circuit-side connector member 

3: input-output-side printed-circuit board member 
4, 4a, 4b~4n: input-output connector 
5: input-output-side connector member 
6 : connector 

Agent: Patent Attorney, Mikio MURATA 
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(54) [Title of the Invention] 

LIQUID CRYSTAL DISPLAY DEVICE AND MANUFACTURING METHOD FOR IT 
(57) [Abstract] 

[Problem] To provide a liquid crystal display device and a 
method of manufacturing it, which may make a picture-frame part 
narrow and reduce the manufacturing cost. 

[Means for Resolution] A substrate 11 is partitioned into one 
or a plurality of panel areas 51 and control circuit areas 52. 
In the panel area 51, a data bus line, a gate bus line, TFT 
and a pixel electrode, and at least one of a data driver circuit 
and a gate driver circuit are formed, and in the control circuit 
area 52, a control circuit is formed. After that, the substrate 
11 is divided, and the substrate having the panel area 51 and 
the substrate having the control circuit area 52 are connected 
to each other by a flexible cable. 
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[Claims] 
[Claim 1] 

A liquid crystal display device, comprising: a display 
area including a plurality of data bus lines and a plurality 
of gate bus lines intersecting the data bus lines; a data driver 
circuit for supplying a data signal to the data bus lines; a 
scanning driver circuit for supplying a scan signal to the gate 
bus lines; and a control circuit for supplying a signal 
indicating the output timing of the data signal and the scan 
signal to the data driver circuit and the scanning driver 
circuit, wherein at least one of the data driver circuit and 
the scanning driver circuit and the display area are provided 
on a first substrate formed of glass or quartz, the control 
circuit is provided on a second substrate made of glass or 
quartz, and the first substrate and the second substrate are 
connected to each other by a flexible cable. 
[Claim 2] 

The liquid crystal display device according to claim 1, 
wherein the device includes a backlight unit, which emits light, 
the first substrate is disposed on the light outgoing surface 
side of the backlight unit, and the second substrate is disposed 
on the opposite surface side to the light outgoing surface of 
the backlight. 
[Claim 3] 

The liquid crystal display device according to claim 1, 
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wherein the device includes a backlight unit, which emits light, 
the first substrate is disposed on the light outgoing surface 
side of the backlight unit, and the second substrate is disposed 
on the light outgoing surface side of the backlight unit and 
also opposite to the outer part from the display area of the 
first substrate. 
[Claim 4] 

Amethod of manufacturing a liquid crystal display device, 
wherein a substrate is partitioned into one or two or more sets 
of panel areas and control circuit areas, a plurality of data 
bus lines, a plurality of gate bus lines interesting the data 
bus lines, a plurality of thin film transistors connected to 
the gate bus lines and the gate bus lines, a plurality of pixel 
electrodes respectively connected to the thin film transistors, 
and a driver circuit for supplying a signal at least one of 
the data bus line and the gate bus line are formed in the panel 
area, and simultaneously a control circuit for supplying a 
signal to the driver circuit is formed in the control circuit 
area, the substrate is cut and separated into a first substrate 
having the panel area and a second substrate having the control 
circuit area individually, and the first substrate and the 
second substrate are connected to each other by a flexible 
cable . 

[Detailed Description of the Invention] 
[0001] 
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[Technical Field to which the Invention Belongs] 

This invention relates to an active matrix type liquid 
crystal display device having a polysilicon thin film 
transistor (Thin Film Transistor: hereinafter referred to as 
TFT) and a method of manufacturing it. 
[0002] 
[Prior Art] 

In the active matrix type liquid crystal display device, 
a switch which enters the off state in non-selection to 
interrupt a signal is provided on each pixel to prevent 
crosstalk, and it shows more excellent display characteristics 
as compared with the passive matrix type liquid crystal display 
device. Especially, the liquid crystal display device using 
TFT as the switch shows excellent display characteristics 
equally to CRT (Cathode-Ray Tube) because the TFT has high 
driving capability. 
[0003] 

Generally the liquid crystal display device has a 
structure in which liquid crystal is enclosed between two 
transparent substrates. In two mutually confronting surfaces 
(opposite surfaces) of the transparent substrates, a counter 
electrode, a color filter and an alignment film are formed on 
one surface side, and a TFT, a pixel electrode and an alignment 
film are formed on the other surface side. Further, a sheet 
polarizer is stuck to each of the surfaces on the opposite side 
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to the confronting surfaces of the respective transparent 
substrates. These two sheet polarizers are disposed with the 
polarizing axes of the sheet polarizers intersecting 
perpendicularly to each other, for example, whereby in the 
field-free state, the sheet polarizers transmit light, and in 
the field applied state, the device enters a light shielding 
mode, that is, a normally white mode. On the contrary, when 
the polarizing axes of the two sheet polarizers are parallel, 
the device enters a normally black mode. Hereinafter, the 
transparent substrate having TFT and the pixel electrode is 
called a TFT substrate, and the transparent substrate having 
the counter electrode is called a counter substrate. 
[0004] 

In recent years, a TFT using a thin film polysilicon 
formed in a low temperature process has been developed and used 
in the liquid crystal display device. In the case of forming 
a TFT in the low temperature process, the advantage is that 
an inexpensive glass substrate can be used as the transparent 
substrate. Since the polysilicon TFT has higher driving 
capability as compared with an amorphous silicon TFT to be 
reduced in size, the advantage is that aperture ratio can be 
improved to obtain a light image. Further, in the case of the 
amorphous silicon TFT, the driving speed is low so that it is 
necessary to separately provide a driving IC and connect the 
same to a liquid crystal display panel. However, the 
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polysilicon TFT has high driving speed, so that a driver circuit 
can be formed on the glass substrate. Thus, it is not necessary 
to separately manufacture the driving IC, so that the 
manufacturing cost can be reduced. 
[0005] 

Lately, in order to further heighten the efficiency of 
the manufacturing process for the liquid crystal display device, 
the system-on panel technology has been proposed, in which not 
only the driver circuit, but also the control circuit is formed 
on the glass substrate. 
[0006] 

Fig. 8 is a typical diagram showing a TFT substrate of 
a liquid crystal display device using this technology. A glass 
substrate 61 is provided with a display area 62, a data driver 
circuit 63, a gate driver circuit 64 and a control circuit 65. 
The display area 62 is an area in which a plurality of pixel 
electrodes are arrayed in a matrix, and a data bus line and 
a gate bus line are disposed between the pixel electrodes. An 
opposed substrate is formed substantially with the same 
dimensions as the display area 62, and disposed opposite to 
the display area 62. 
[0007] 

The control circuit 65 inputs a video signal from a video 
signal output device such as a personal computer to generate 
a data signal and a timing signal (a data start signal, a data 
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clock signal, a gate start signal and a gate clock signal) , 
and supplies these signals to a data driver circuit 63 and a 
gate driver circuit 64. 
[0008] 

The data driver circuit 63 is a circuit, which supplies 
a data signal to a data bus line in the display area 62, and 
the gate driver circuit 64 is a circuit, which supplies a scan 
signal to the gate bus line. A data signal and a scan signal 
are supplied in a predetermined timing from these data driver 
circuit 63 and the gate driver circuit 64 to the data bus line 
and the gate bus line, thereby displaying a desired image on 
the liquid crystal display device. 
[0009] 

[Problems that the Invention is to Solve] 

In the liquid crystal display device shown in Fig. 8, 
however, not only the data driver circuit 63 and the gate driver 
circuit 64, but also the control circuit 65 is formed on the 
glass substrate 61, so that the area of an outer part from the 
display area 62 is necessarily increased. The outer part from 
the display area 62 of the glass substrate 61 is called a 
picture-frame, and it is known that the narrower the picture 
frame is, the more the liquid crystal display device can be 
reduced in size, and also it looks better as a product. 

[0010] 

Further, in the liquid crystal display device shown in 
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Fig. 8, when trouble occurs in one of the display area 62, the 
data driver circuit 63, the gate driver circuit 64 and the 
control circuit 65, they cannot be used as the liquid crystal 
display device, although the other circuits are normal. 
Consequently, in the method of forming these circuits on one 
glass substrate, lowering of yield is caused and the 
manufacturing cost is raised. 
[0011] 

It is, accordingly, an object of the invention to provide 
a liquid crystal display device and a method of manufacturing 
it, which may make a picture-frame part narrow and reduce the 
manufacturing cost . 
[0012] 

[Means for Solving the Problems] 

The foregoing problem is solved by providing a liquid 
crystal display device, which includes : a display area provided 
with a plurality of data bus lines and a plurality of gate bus 
lines intersecting the data bus lines; a data driver circuit 
for supplying a data signal to the data bus lines; a scanning 
driver circuit for supplying a scan signal to the gate bus 
lines; and a control circuit for supplying a signal indicating 
the output timing of the data signal and the scan signal to 
the data driver circuit and the scanning driver circuit, 
wherein at least one of the data driver circuit and the scanning 
driver circuit and the display area are provided on a first 
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substrate formed of glass or quartz, the control circuit is 
provided on a second substrate made of glass or quartz, and 
the first substrate and the second substrate are connected to 
each other by a flexible cable. 
[0013] 

Further, the foregoing problem is solved by providing 
a method of manufacturing a liquid crystal display device, 
which is characterized in that a substrate is partitioned into 
one or two or more sets of panel areas and control circuit areas, 
a plurality of data bus lines, a plurality of gate bus lines 
interesting the data bus lines, a plurality of thin film 
transistors connected to the gate bus lines and the gate bus 
lines, a plurality of pixel electrodes respectively connected 
to the thin film transistors, and a driver circuit for supplying 
a signal at least one of the data bus line and the gate bus 
line are "formed in the panel area, and simultaneously^ control 
circuit for supplying a signal to the driver circuit is formed 
in the control circuit area, the substrate is cut and separated 
into a first substrate having the panel area and a second 
substrate having the control circuit area individually, and 
the first substrate and the second substrate are connected to 
each other by a flexible cable. 
[0014] 

The operation of the invention will now be descried. 

[0015] 
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In the method of the invention, first, one substrate is 
partitioned into one or two or more sets of panel area and a 
control circuit area. In the panel area, the data bus lines, 
the gate bus lines and the pixel electrodes are formed, and 
the driver circuit is formed. Simultaneously with this, the 
control circuit is formed in the control circuit area. After 
that, the substrate is cut and separated into the first 
substrate having the panel area and the second substrate having 
the control circuit area, and the first and second substrates 
are connected to each other by the flexible cable. 
[0016] 

In the method of the invention, as described above, the 
first and second substrates are formed at the same time, so 
that the manufacturing efficiency is good, and the 
manufacturing cost can be reduced. Further, the respective 
elements of the manufactured display device may be expected 
to have the reliability at the same level. Further, the second 
substrate having the control circuit is separated from the 
first substrate, so that the picture-frame part can be made 
narrow to obtain the liquid crystal display device having 
excellent design. 
[0017] 

Further, in the device of the invention, the first 
substrate having the display area and the driver circuit and 
the second substrate having the control circuit are both formed 
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on the substrate made of glass or quartz. Accordingly, the 
first and second substrates can be formed at the same time by 
the above method. Since the control circuit is separated from 
the first substrate, the picture-frame part can be made narrow 
in the first substrate. Further, since the first substrate 
and the second substrate are connected to each other by the 
flexible cable, the second substrate may be disposed on the 
backside of a backlight unit or the like, or outside the display 
area of the first substrate. 
[0018] 

[Mode for Carrying Out the Invention] 

The embodiments of the invention will now be described 
with reference to the attached drawings. 
[0019] 

(First Embodiment) 

Fig.' 1 is a side view showing a first embodiment of a 
liquid crystal display device according to the invention. 
[0020] 

A liquid crystal display panel 1 is disposed on a 
fluorescent surface ( the light output side) of a backlight unit, 
and a control circuit board 4 is disposed on the rear face side 
of the backlight unit 2. The liquid crystal display panel 1 
and the control circuit board 4 are electrically connected to 
each other through a flexible cable 3. One or a plurality of 
cold-cathode tubes are housed in the backlight unit 2. 



12 



[0021] 

Fig. 2 is a sectional view in a display area of the liquid 
crystal display panel 1, and Fig, 3 is similarly a plan view 
of a TFT substrate of the liquid crystal display panel. 
[0022] 

The liquid crystal display panel 1 includes a TFT 
substrate 10 and a counter substrate 20 disposed opposite to 
each other, and liquid crystal 29 enclosed between the TFT 
substrate 10 and the counter substrate 20. 
[0023] 

The TFT substrate 10 is, as shown in Fig. 2 and Fig. 3, 
constructed by a substrate 11a made of glass or quartz 
(hereinafter referred to as "glass substrate" simply) , and a 
data bus line 12, a gate bus line 13, a pixel electrode 14 and 
a TFT 15, which are formed on the glass substrate 11a. The 
data bus line~12 and the gate bus line 13 are disposed 
intersecting perpendicularly to each other, and electrically 
insulated from each other by an insulating film (not shown) 
formed between both thereof. A rectangular region surrounded 
by the data bus line 12 and the gate bus line 13 is a pixel, 
and the transparent pixel electrode 14 made of an indium-tin 
oxide (hereinafter referred to as ITO) and the TFT 15 are 
respectively disposed on each pixel. The TFT 15 includes a 
projecting part of the gate bus line 13 (a gate) and a 
polysilicon film 16 selectively formed thereon through the 
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insulating film. The source of the TFT 15 is connected to the 
pixel electrode 14 through a contact hole (not shown) , and the 
drain of the TFT 15 is connected to the data bus line 12 through 
the contact hole (not shown) . 
[0024] 

The polysilicon film 16 can be formed by forming an 
amorphous silicon film on the glass substrate 11a by CVD 

(Chemical Vapor Deposition) method, and applying a laser beam 
to the amorphous silicon film to change amorphous to 
polysilicon . 

[0025] 

As shown in Fig. 2, an alignment layer 17 is formed to 
cover the pixel electrode 14 on the upper side of the glass 
substrate 11a. The alignment layer 17 is made of polyimide 
or the like, and the surface thereof is subjected to alignment 
treatment to determine the alignment direction of liquid 
crystal molecules in the no-voltage state. As a 

representative method of alignment treatment, a rubbing method 
is known, in which the surface of the alignment layer is rubbed 
in one direction by a cloth-made roller. 
[0026] 

On the other hand, the counter substrate 20 includes a 
glass substrate 21, a color filter 22 formed on the lower 
surface side of the glass substrate 21, a black matrix 23, a 
counter electrode 24 and an alignment layer 25. The color 
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filters 22 of three kinds of red (R) , green (G) and blue (B) 
are provided, and one color filter 22 is opposite to one pixel 
electrode 14 . The black matrix 23 is formed between these color 
filters 22. The black matrix 23 is formed of a metal thin film 
such as chrome (Cr) , which does not transmit light. 
[0027] 

The transparent counter electrode 24 made of ITO is 
formed under the color filter 22 and the black matrix 23. The 
alignment layer 25 is formed under the counter electrode 24. 
The alignment treatment is made on the surface of the alignment 
layer 25 as well. 
[0028] 

A spherical spacer (not shown) is disposed between the 
TFT substrate 10 and the counter substrate 20, thereby keeping 
the space between the TFT substrate 10 and the counter substrate 
20 uniform. Further, a sheet polarizer (not shown) is disposed 
under the TFT substrate 10 and on the counter substrate 20, 
respectively. These sheet polarizers are disposed with the 
polarization axes intersecting perpendicularly to each other. 
[0029] 

Fig. 4 is a block diagram showing the circuit 
configuration of the liquid crystal display device. 
[0030] 

The liquid crystal display panel 1 is, as shown in Fig. 
2, provided with a display area 31 where a plurality of pixels 
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are arrayed in a matrix, a data driver circuit 32 disposed 
outside the display area 31, a gate driver circuit 33 and a 
terminal electrode 34. The display area 31, the data driver 
circuit 32, the gate driver circuit 33 and the terminal 
electrode 34 are provided on the same glass substrate 11a, and 
the TFTs constituting the data driver circuit 32 and the gate 
driver circuit 33 are formed simultaneously with the TFT in 
the display area 31. Further, the terminal electrode 34 to 
the data driver circuit 32 and the gate driver circuit 33, the 
data driver circuit 32 to the data bus line 12 of the display 
area 31, and the gate driver circuit 33 to the gate bus line 
13 of the display area 31 are connected by wiring formed 
simultaneously with the data bus line 12 or the gate bus line 
13. 

[0031] 

The control circuit board 4 includes a timing generation 
circuit 41, a data forming circuit 42 and a terminal electrode 
43, which are formed on the glass substrate lib. A R (red), 
G (green) , B (blue) signal, a vertical synchronous signal Vs 
and a horizontal synchronous signal Hs are input from a video 
output device such as a personal computer to the control circuit 
board 4 . 
[0032] 

The timing generation circuit 41 generates a data clock 
signal DCLK, a data clock reverse signal /DCLK, a data start 
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signal DSI, a gate clock signal GCLK, a gate clock reverse 
signal /GCLK and a gate start signal GSI from the vertical 
synchronous signal Vs and the horizontal synchronous signal 
Hs, and outputs the same. The data start signal DSI is a signal 
indicating the start of one horizontal synchronous period, and 
the gate start signal GSI is a signal indicating the start of 
one vertical synchronous period. 
[0033] 

The data forming circuit 42 inputs R, G , B signal from 
a video display device, and also inputs a horizontal 
synchronous signal Hs, a data clock signal DCLK and a data clock 
reverse signal /DCLK from the timing generation circuit 41 to 
generate data signals D x to D N (N is the number of pixels in 
the horizontal direction) for one horizontal synchronous 
period, and outputs the same in parallel in the timing 
synchronized with the horizontal synchronous signal Hs. 
[0034] 

The flexible cable 3 connecting the liquid crystal 
display panel 1 and the control circuit board 4 to each other 
is bonded to the terminal electrode 34 and the terminal 
electrode 43. The data driver circuit 32 inputs data signals 
D x to D N , a data start signal DSI, data clock signals DCLK, /DCLK 
from the control circuit board 4, and supplies the data signals 
D x to D N to the respective data bus lines 12 of the display area 
31 in the timing synchronized with the data start signal DSI, 
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the data clock signals DCLK, /DCL. The gate driver circuit 
33 inputs a gate start signal GSI and gate clocks GCLK, / GCLK 
from the control circuit board 4, and supplies a scan signal 
to the respective gate bus lines 13 of the display area 31 in 
order in the timing synchronized with the gate start signal 
GSI, the gate clocks GCLK, /GCLK. 
[0035] 

Fig. 5 and Fig. 6 are diagrams showing a method of 
manufacturing a liquid crystal display device according to an 
embodiment of the invention in the order of process. 
[0036] 

First, as shown in Fig. 5, a glass substrate 11 is 
partitioned into a panel area 51, a control circuit area 52 
and a custom integrated circuit area 53, and a predetermined 
circuit is formed in each of the areas. That is, in the panel 
area 51, as shown in Fig. 3, a data bus line 12, a gate bus 
line 13, a pixel electrode 14 and a TFT 15, and as shown in- 
Fig. 4, a data driver circuit 32, a gate driver circuit 33 and 
a terminal electrode 34 are formed. Simultaneously with this 
formation, in the control circuit area 52, a control circuit, 
that is, TFTs constituting a timing generation circuit 41 and 
a data forming circuit 42 and a terminal electrode 43 are formed, 
and in the custom integrated circuit area 53, an integrated 
circuit constituting a part of the control circuit is formed. 
In this example, the panel area 51, the control circuit area 
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52 and the custom integrated circuit area 53 are provided for 
four sets on one glass substrate 11. Further, the panel area 
51, the control circuit area 52 and the integrated circuit area 

53 are disposed independently of each other . That is, the panel 
area 51, the control circuit area 52 and the integrated circuit 
area 53 are not electrically connected to one another. 
[0037] 

Subsequently, inspection for the respective circuits 
formed in the panel area 51, the control circuit area 52 and 
the custom integrated circuit area 53 is performed. The 
circuits determined to be defective are eliminated from the 
next process. 
[0038] 

Subsequently, the glass substrate 11 is cut and separated 
into the panel area 51, the control circuit area 52 and the 
custom integrated circuit area 53 individually. The substrate 
including the panel area 51 forms a TFT substrate 10, the 
substrate including the control circuit area 52 forms a control 
circuit board 4, and the substrate including the integrated 
circuit area 53 forms a custom integrated circuit mounted on 
the control circuit board 4 . 
[0039] 

After that, the TFT substrate 10 and a separately made 
counter substrate 20 (See Fig. 2) are combined, and liquid 
crystal is enclosed between both thereof to form a liquid 
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crystal display panel 1. 
[0040] 

Subsequently, as shown in Fig. 6, the custom integrated 
circuit 53a (the substrate including the integrated circuit 
area 53) is mounted on the control circuit board 4 to complete 
the control circuit board 4, and the control circuit board 4 
and the liquid crystal display panel 1 are electrically 
connected to each other by a flexible cable 3. After that, 
as shown in Fig. 1, the liquid crystal display panel 1 is 
disposed on the fluorescent surface side of a backlight unit 
2, and the control circuit board 4 is disposed on the back. 
Thus, a liquid crystal display device is completed. 
[0041] 

In the present embodiment, one glass substrate 11 is 
partitioned into two or more sets of the panel areas 51, the 
control circuit area 52 and the integrated circuit area 53, 
and the TFTs, wiring and so on are simultaneously formed in 
these areas, whereby the manufacturing efficiency is improved 
and the manufacturing cost can be reduced. Further, the 
respective element circuits may be expected to have the 
reliability at the same level. Further, since one or two or 
more sets of parts of the liquid crystal display device are 
formed on one glass substrate 11, the advantage is that parts 
management can be facilitated. Further, in the present 
embodiment, the liquid crystal display panel 1 and the control 
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circuit board 4 are separated so that the picture-frame part 
of the liquid crystal display panel 1 can be narrowed. Thus, 
the appearance can be improved to obtain the liquid crystal 
display device having excellent design. 
[0042] 

(Second Embodiment) 

Fig. 7 is a side view showing a second embodiment of a 
liquid crystal display device according to the invention. The 
difference of the present embodiment from the first embodiment 
is that a control circuit board is disposed in a different 
position, and the others of the configuration are basically 
similar to those of the first embodiment, so the description 
of the redundant parts will be eliminated. 

[0043] 

In the present embodiment, a control circuit board 4a 
is disposed on the fluorescent surface side of a backlight unit 
2 in a position opposite to the picture-frame part of a liquid 
crystal display panel 1. The control circuit board 4a and the 
liquid crystal display panel 1 are electrically connected to 
each other by a flexible cable 3a. The structure and 
manufacturing method of the liquid crystal display panel 1 are 
the same as those of the first embodiment. Also in the present 
embodiment, the same effect as that of the first embodiment 
can be obtained. 
[0044] 



21 



[Advantage of the Invention] 

According to the invention, as described above, the first 
substrate including the display area and the driver circuit 
and the second substrate including the control circuit are 
connected to each other by the flexible cable, so that the width 
of the outer part of the displayer area in the first substrate 
can be made narrow. Thus, it is possible to obtain the liquid 
crystal display device, which may be reduced in size and have 
excellent design. 
[0045] 

Further, according to the invention, the substrate made 
of glass or quartz is partitioned into the panel area and the 
control circuit area, and after a predetermined circuit is 
formed in the respective areas, the first substrate having the 
panel area is separated from the second substrate having the 
control circuit area, so that the manufacturing efficiency is 
good and the manufacturing cost can be reduced. Further, the 
respective element circuits may be expected to have the 
reliability at the same level. Further, the outer part of the 
display area in the first substrate can be narrowed to 
manufacture the liquid crystal display device, which may 
facilitate reduction of size and have excellent design. 
[Brief Description of the Drawings] 

[Fig. 1] It is a side view showing a first embodiment of 
a liquid crystal display device according to the invention. 
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[Fig. 2] It is a sectional view in a display area of a liquid 
crystal display panel. 

[Fig. 3] It is similarly a plan view of a TFT substrate of 
the liquid crystal display panel. 

[Fig. 4] It is a block diagram showing the circuit 
configuration of the liquid crystal display device. 
[Fig. 5] It is a diagram (a part 1) showing a method of 
manufacturing a liquid crystal display device according to an 
embodiment of the invention. 

[Fig. 6] It is a diagram (a part 2) showing the method of 
manufacturing a liquid crystal display device according to the 
embodiment of the invention. 

[Fig. 7] It is a side view showing a second embodiment of 
a liquid crystal display device according to the invention. 

[Fig. 8] It is a typical diagram showing a TFT substrate 
of the conventional liquid crystal display device. 

[Description of the Reference Numerals and Signs] 

I, 61 liquid crystal display panel 
2 backlight unit 

3, 3a flexible cable 

4, 4a control circuit board 
10 TFT substrate 

II, 11a, lib, 21 glass substrate 

12 data bus line 

13 gate bus line 
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14 pixel electrode 

15 TFT 

20 counter substrate 
31 display area 

32, 63 data driver circuit 

33, 64 gate driver circuit 

41 timing generation circuit 

42 data forming circuit 

51 panel area 

52 control circuit area 

53 integrated circuit area 
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